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ABSTRACT : 

PROBLEM TO BE SOLVED: To increases brightness by- 
widening a viewing angle, 
and preventing disclination . 

SOLUTION: A 1st and a 2nd opening parts 211 in the 
lateral and longitudinal 

directions are formed on the electrodes 11 of an uppers 
substrate 10. On the 

electrodes 21 of a lower substrate 20, a cross-shaped 
opening part 216 formed 

by the longitudinal 1st part and lateral 2nd part. The 



1st- and 2nd opening 

parts on the upper substrate 10 form four squares. The 1st 
part of the opening 

on the lower substrate 2 0 penetrates through the center of 
the square area in 

the longitudinal direction, and the 2nd part penetrates 
through the center of 

the square area in the lateral direction, respectively. 
Therefore, sixteen 

square micro areas are formed in one pixel . The opening 
parts of the upper and 

lower substrate form a fringe field to align the in-between 
positioned liquid 

crystal to be aligned from the opening part of the lower 
substrate to the 

opening part of the upper substrate. The means major axis 
directions of the 

liquid crystal molecules in the two adjacent micro areas 
form an angle of 90 

degrees looking at them from above of the substrate. 
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[is*3i2] fflramac$2E9P«Ri. -f-nw.fi 

SL l8llWt>tt#W**Lrtfirailillt*«iW-4. is 

[19*313] i^amm*ffifr&ms&i7W&2 
mam*. m^*m£smztix\,*&. mmi2£.m 

mm. 

[MOTS] 1Sa»iai«2BIIDaft?3(B43-2 0j« 

cit^3S6 3 fnemiat^m2^p^co^^ii5- 

m^m 1 Wmx/f&2W&±lz*tL?tiBf&ZtlX}> 

buHSS l atxm2fflt^0WiBtc-en-eiif+«$ixTv^ 
&*iaV»2«3(l6IRks 

s: $ ^ nutria** 3 izmicomf&r&m. 
M8] ifii^ia^2^«^^«»i5:v^c 
fi«-*. tfl^ja 7 £f2«<a«isy^E. 

sizsmcow^mm. 

immi oi mvntmim** «isiatf5S2 
MmLcoM%Mt45' ±10* *ar*\ mm9t,zm 

imcmi 1 1 mmsi&xsm2mumz£^xmttz 
imxm 1 2 ] s^tsflrt- s friem i w&mfm 2s 
B5£»2«wrtBnir±fc«ritsnTtj»). luie^im 

SP*atiq««)»2BBP»**JMSnTtJ l 3. mess 
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[tragi 3i msmiwiRbtttot&temib. 
mm i is^iisiM? *lt v i*$ i « t . 
m&&2&m(r>ft®®±izBtfLztix&*). msmm 

*W^*fflfcKK*iT^*»2!Wi:£*». 

t-fiem i a*kiiia» 2«ftfctt-t*iw.Wk<>a» i is 
p«3WBj£3iiT*5 0, i«iamia^m2^aTOi(iti 

10 [§s$3s 1 4 1 B?itim i mm 2 MpaK&gmcm t 

tim&mmm-^. mimi3izimm&0&m 
a. 

[it««i5] i^m«*#j»*tffi*iaitfp 

2§HP»l*£^(d^fcffiH;S*i'0**, §9*311 4£ 
[fl*3@ 1 6 ] fulfils 1 at«2§BP»)Btt3~2 0 

20 [§0*391 8] iiuiem i £K t iftieis 2 je^ k 

frtam i rau^2 stiw^f *u»£**lt*$ 

itt:Kifirr4» iatx»2Kimt . 

msn i ai«s 2«ww«iBfc^n«.ft«3nT ^ 

4»iai^»2fiJI6Kfc, 

* $ 6 izsttmxm 1 5 fcfea^i&ryfc^E. 

[iirra 1 9 3 tme» i mm 2 mm^mmis\ * 
izw&t&* mmi siztmcomk^r^m. 
30 [it*3i2 03 tmmimm2mumzx^xmtt: 
mLWzb%mm^vw*mffiw±4^x'hz>. m 
s% 1 9 £^?m&&?mm. 

imm2 1 ] vmvmmfcfaiz. m§?m\mt&2 

M%M<7M%Mt45- ±10° *=Srt, |)15CT2 0H 

[is*3S2 2 ] urifim 1 wm2mumz£ ^twtfc 

®«£09^KO^dm^OT^«r(fiI(i9 0JS^=S: 
•T. ft*JS2 ltziE^^yfl^^Hg. 
[%0^pa=5:M] 
40 [0001] 

[0002] 

tOd^OSUElnJ^n^f- y^ (vertically aligned 
twistedneiatic : VATN ) }tt<F>m&y&f&m±. 

ftmmizmwmmtfL2tix& m®miz&mm& 
50 ttrnztix^h-mmmfoz^x'^h. 2&<m 
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[0003] o zmtmgin&m&izm&m 

mzttLx^fitciiftizmz , W;>f^^-£^t 
vrx-mmtizmttiz. io 
[ooo4] ^xoizvATNmi&^unm&tt 
: rv&mmmtf%^®?&mfc£nLxmutzMfo 
$nrv^3t46. mymim\^zm^th2^eomm. 

tub. m&m tti*~?^ >y fmim^&mzit^xtt 

^ziyhyAhitZft&ZbtfX'ZZ. UpU WW 

^hir^iz^x^cr^miz^tcmmimtximn 20 

[ 0 0 0 5 ] -y ? h' fc*J (T£ Z ?>£ 0 & 

mt&5, 136, 407# (Clere) li. -^OWSk 

<7>wmizim<mnm&tiL?&m;£i&K vx . 

*Eftff3&5, 229, 873^ (Hirase^) «4. 7»J 

7Kffl1^m5 t 309, 264^ (Lien) 

^fcffiSLT^*. ftMTOS. 434, 690^ 
(Histake^) li, ±T3IKfc#J*3*vO*Mfc:, 

[0006] 

[IHB36iW»UJ:di:«aB] L*»U Biff£?> J: 5 & 
[0007] 

1 at/B2g£i: . mm 1 At«B23i«OrtlliB±fc 
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t«t. *it'fiiiia<o».iraaaatfiia^)®2fflM 

[0008] *mi<n^m,z£ht. m\mf&2m 

m&w. *m\cr>ttxr)ttmz£z>t. miws&2m 
umvym&ttiwiWAs $t&&^am£%ixtf 
*>mtft>tL&m*i?*i>. *ftw<m<mmz*.h 

b. *iaV»2GBP»)(Bl«»^Wtfc:ff<«^ 

[0009] *m\e>fcc?mwiiz£&b. mimm2 
x-hh. z\zx\ mmLbm2mLbomzmAZti 

^7>mzm£izMLxmmzmms>mw&2m 
Mb . m 1 mm 2 m&mmmzztiftittmzti 

T\**m 1 at£&2ffiHKfc b£&tsz\ twcz 

*. zcotz. mimm2mfc&0amis£\ i *& 

3W4^#aU<. SHatfl&2Blia»:J:oTBBt 
fc^rtt;fcS?a^^W^«^rBii±4o-c^§^ 

2mm.r>m%Mb 4 5 • ± 1 0 ■ t 
<. B^miatxm2^n^tcJ:^Tfflt^®«coat> 

U\ 

[0010] 

<7mmmmz~?^xmL<mwi-&. mi (a) a# 

KtfWinzti^ m& b i&fttftiMzm\ztifz#miz 
m&m&ft^m\z*Ltzi><7)X']bh. 

[0011] mi (a)ftlf (b)-Cli. ^f^^Xtffi 

3Krif36>^#^nfc2tk<oMio, 2o*«5v%t#rti 

LT^*. 2tfccOS«10. 2 0«rtMififi:tt. 

ffli.tr I TO (indim tin oxide) ^<7^m% 

ymirt>tf:hmm&i 1. 2iav*iKi6FHi2. 

22jWfc»*$*rO*. 2tfc^ffi^l2. 22C0 
A110 0*«i*LT^*. ^CT\ 70^10 0*4^ 

mmtofetLh bwxh x o izi-hz\b fc«ritrft& . 

fiifh^at 10.20 coHiiMtti. 7ft B H Bl 100 

frk<?m&%Mfm&m 1 0 o^^xst^srfi^^^^ 

2 3^*l'».f«3*lTV^. 2oc0® 
*«13. 23^0iS3t«lti. 5^fc90* fl5ft*=SrLT 
^S. KfiR12, 2 2ti7h>^i5!yStTtL^<T 

[0012] mi (a) t^Sti-O^J^fc, 2oco 
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till, 2lcomfiJ!#3:V^. HD*>. M10 

i£Hr$m 1 0<Ofi«tfflW* Eft&l 2. 22<rttft 
flKcfc^T. 2ftcog&10, 2 0«:^LTI1 

o tztt m ztvc^t mm. 2 3 * ;i& l r&iift $ 

[00 133 2 1fcMa£M-£S 

t s £K 1 0 . 2 0 comnlzM Ltlf^M^ 

*u ^WoTiOfi io^mffi^J$<is. 01 

(b) \,z*ZtiX^Z>J:o£. 2-)i0tllK 2l£0 

£#fifc«0lSTE«:h.6. fc*£U EMU 2. 22 
fli&3!>«JHm 1 0«. iWW^ri6lttt:Jt&*JtO 
£|olKl2 k 2 2«!flafcJ:*:&«0#££<£ttSfc 

*>, wamzmztt. shhhfi 1 o«*» 
ttx-hhtzfrmfimzmih. mm 1 o o 
fe»tst, rsesr&iM2 2*>^±^ffiifiiM 

[00 143 z<nm. T&mz2oiztfmztifzMm. 

-t*. ^tuzx-o°z. fckmcrmfai oizn^znx^ 

6MEfa^1^i£S£ IIWI^ LfcBfiliB-ca 
[00 153 H2-Ctt. »|filtTVi4±««rFa3aR 

io, 2 0fc**i.*iiWEi i, 2i#<#j£3*i-t£ 

0. T^S«2 0tomffi2 1i?^^i$nT^Pg? 
200*^:tr^S. £^*§£fci>2ocom«l 1. 2 
l^mfi^&t^ST'UL ft&fl^l 10#H1 
(a) IZ^ktim. W*>. 2&<mmi 0. 2 0t*fL 

[0 0 163 2ocomfiill, 21<9fS£m&£5:^-;t 

2oamn. 2i«isfc®&*f*j«*i*. 
aafc&ftfcww** *swtofc£6-cttfflii o, 20 

CittfcS^, B2fc*i\kdlc. §BP&2 0 0^ft 
jfiTtMK 10,20 fc# LT^fcMSrfcS-f fclB 
PSP2 0 0fc#LT;TOJ:&&. £<0JL3fcBlPS2 0 

K (fringe field) fct^O. 
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[0017].7y^7-f^KU:-jt. gaP3S20 
2 0(O*ifflfc*fLT«<. OO0>8JWi. ^ 

pgp 2 0 0 o . Band 2 0 0^ 

wm^t^tm ^zmrmizmiztiz fzwmn 

IDMTK. BBDaW»i»a<«:4Hi:'5S<* 
4. ftoT, «^fflPSMW&EK£*Hvt»ifc*- 
4 1 . BHP«^fcttSLfciM#W 7 y >^*7 -f - 

io )VYmmzwtizmmh£okz~thz\btfx~*&. 

[00183 zff>£i*mu&2 0(m* mvmzim 

20 yt'yrzmmLxmmmBm-zmitzit 
mmmn*;* 2*&mvmizm&L*t<. mm 
tit. jjmmttnmbrmmpm&hwai&i 

[00 1 93 tt34LfcJ:dfc. ^PSP2 0 0(i. 
30 !&M2^nm&CDm*lZ&fifr&£btfTZ&. Z\<K 

WEizm&-?& z t tfmmx-bh . 

[00203 v VJ>VV&*S»«ISSL 4«Wft<i0fc«>^ 

muz. m\*mm*ft&t:ftM±m^<wmmi 
if^i^Hzm^hmmm s 2^&±xb^tf i nt 

•±io°, w:4 5 * ***fio*«ff* t< . mm% 
M*m-r&%£iz\±mz*o?bh. tfz. m$-t& 

i 0 0 2 1 3 S2C. J^MRfttrraWRWBPW 
50 ^^Tift^M^^S^J^ftO^^'J^^ ^, m^^^ 
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^h<DX. fflQ&co®1$t:$£>m£<®.m-&£^£.B 

TjwasMK-tsfcft-ca*. mz. ±mmtm 
T&mwL<7)mn$tfm\ hcjM L%&t>mnmzm t£ 

[ 0 0 2 2 3 &3£. Eaoffi^Kt^MIU. 

3-2 0//m2«*5~2 0* mt*&£<oaWra&S. 

[00233OT. Z.<7>£o%3&£%&LX. 
H3t@3^)IV-im<0Brffia'rASH4ti^$*lfc* 

ta«»WH*i»*fr&*6*«. 03&tf@4T'(il 
oaB$M3 0 0OA£7g*U aiHb^^^JW 

fcElftSftTV^HP^^-^^fc^Lfc. 
[00243 H3aV@4^&t. l-POfi*^B 
*fW3 0 0«rtfc»««jMnS2 11, 2 12. 
2 16. 2 17##fc3*iTl**. ±*WUO 
comffil lfcli. «Rtfl«*fi|tfa»ljftt«»2BBP»2 
11. 2 1209Bj£&h.'O>*. Tffi£K2 0£>8&2 
l£*i. »Wl*j0>SSiaSfl-2 1 6t«Efrlfll«*2**2 
17t^£S+^9PJ§P32 16. 2 17^f££ 

[00 2 5]±fflMlO±^»lBBPa2 1 lfc^2 
^P&2 1 6ktt5^fc4Ml$*Lr*fci!M$*iTfe 
0. B0ffltfc4o^S=StiE*»*ftLrv^. TSP 

Mt2o±tf5iaaa2i6. 217^1^216*^ 

Wm3 0 0<o+**«Dfirifi|(cl»r4i fcfcJ:-9TfBl 
&l/SB2gf§PSP2 11.21 2tf%T*iZtc}£fiBffi& 
O**£ifcfrfo«$LTi>0. ^3g*ilg2^P^2 1 

2icaamrv^. re. mm^^2^2 

1 7tt»lfttf3B2|i!P»2 11.21 2^ft^#iE^r 

«2i ltaorjifcfi'cv^. 

[00 2 63 ^oT. 280>£K1O. 2 0fc#jft**l 
TV^^P^2 11. 2 12. 2 16. 2 17ii/hS^ 

*>^2ocoiati. ±msi oc»jfis*ufeiip»2 1 

1.2 1 2 IBM. flfitf>2O<0iatt-p»ffiR2 0fc:»|R 
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3ftfcffln»2 16, il7tl=flr&»JSlT^ 

i«aa^ati3»t4«iwm)i!M*H4 ks^mt 

[0 027 3 H4t*S*iTV^*J:dfc:. *ft5ffl4BI 
PS»0ltifi«)7'jy>?7-f-^HfcJ:->T«<. 
S fcSUfcBS Lfc±»S« 1 0 1 T&m. 2 0 ^P 
U2 1 1 . 2 1 614. ^colSlfcffiaUfciaaiH 1 *!^- 
*>#l»k HP^. T&»t2 0C0^P^2 1 6*>^±SRS 

si oco^p^2 1 1 \zm^o^mtsmttx sort 

10 i7»jy^7-f-^K*»*a*. iiifcioT^SP 
fi£2 1 1 , 2 1 6£*i#fc LT^H^cOffi^t&I^ 

[0 0 283 Afc. J^BH*5»«B8P«>$^!> 
B»LfcBIP»«4Sv^fcSKSrUTV^fc«>ffiafclB 

^rtTift^^W^^teiPiti. S3t;^Efrr^t^ 
■fcdfc. Ta3MlWfflP»2 16, 2 17c7)2ocOSP^ 
W^tH^3&^±S^Kl 0a951&tft52BliPfV2 1 

1.21 2immuzmiiz\infroi3\in. a^aufi 

20 tf. ±9£fi&^lfttftl20llP32 1 1. 2 12#£ 

o± o tBip«EW-& fc . i mmmizm 1 6<Bfo 

dHW%MWrtl«44*rt«05^lot:«. £ 
£. l^tfc2ocom*Bm^fcttS^^^OT^ 
IW^ti^«cOijti^^5^(c5V^9 0JKS:ft-r. 2 

3teK0SffiB»Pl. P2*EW-*fc. W*Bflir« 

30 ft«^»a«ifc36«4 5a*=srr. 

[0 0 29 3 L*»U E930J:d«iP«BB«36WS3 

in. t . ns&timz tiKffiktz&tmitfrtf&zn.m 
fmswmaz x ^xmM&^wmfm^^mz% 

[00301 m5iz^Lt:*mi<o&2m]ibBimi,z£ 

40 4BBPS2 2 1. 2 2 2. 2 26. 2 2 7cO0®(4. S 

w*>. mxm<?>ma®2 2 1.22 ewmjmnm 

PSU222. 227iO^V\ fl£->T. ±*»«5fc* 
«d6rfi*»4 5ao&>^LJWi&J:^t:«. L*>L. ^ 

50 jesMKirciiJsiiiti^wtJt^T^flT**. 
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[0031] ot. Y )&muz , mfflm 

wis. ®6tS7^$n-cv^j:o(;. 
com 3 mmmmzx zwt&m&mi . r&mfcxb 

m&h^yitx? iw^tt) tm®£tvc^h a z\ti 

TB3P&230. 233. 2 3 8££LTV>5. BS€ 

tf£fctf>coMSita]&2 5. 1 5j^Hi-mM££iVC 

[00323 2ftco£*£10. 2 0 c^llfctiigftfcU 
3, 2 3^tL^tLft«^ixTi3 , 3. 2tSc^MiU0. 
2 0 cOWa^B^fc 13.23 Oflfifcifi. W&7 4 )V 
A17. 2 7#*fi^*ttt^£;ft.TV^ Z0)$f. 2tfc 
<M10, 2 Oco 5 a7V-h-«tt 

mzyifr&tttmLmmiztecTu-b-imim 
7jfrj**tt%i-&i)\ mmizc7u-h-$i&nm7 

w&? 4H>j*£ttm-r&zti>"smx't>&. m&yifv 
M,mmijmi. *ru- hx\zzm&$m7 < >\sJ±x 

m$Tmtf&XV$>Z>1jfa. WhM^M (slow axis) w 

2 # a ogv jmassamti vffljm t - 

[0033] HP&230. 233. 238CDJ$gHi. 

£ i,z\m3iz*ztifz*m\<7)m 1 wi^^w 

J;9f¥L<I&W£i:. #5-7* n^WCl 0H 
Bfi££*l£i3P&2 3 0. 2 3 3tt*ive*tffi&lJ2 3 
1. 234t. *<7)*& <£*fU BS300OTSgai 



(6) =8^1 1-352490 

1 0 

BS3Q0S9:^tftMUtmPai23 3. 13 0ti. 

a^3 o o cow^faco^mizft Lxnmzmzm\z 

■T. ^Mh7V^X^^2 0HB^^tl^^£O^P 
&2 3 8(i. *ft*^l*fc«fc3*«««2 3 7 
t^2 3 6t^^^tLS-t-^ST$>0. **^0 

[0034] Z\ZX\ 2&OSK10. 2 0fcl3MS*l 
fcBBP&2 3 0. 2 3 3. 2 3 8<3«MbAdHifi8tf- 
10 SJ:dfc3j£LT. IBP&230. 233. 238KJ: 

I8CW2 3 0. 233. 2 3 80)6*4, # 
£!P&230. 233. 2 3 80*&'C&t>:*$<flfi9I 
HfKttfc'BK&S. Z\?%Zt. BlPSff2 30. 23 
3. 2 3 8coJg#r&#li. 9 0JKJ;»J:*S^«#rCJB*r 
«J:ofc:=ar9. pmSteJB**iifeBHPa230. 2 
3 3. 2 3 8jMftt>3g<**»Jfrt\ locoBt$M#£ 
^2^eoffln»>$rf»tt9 O&i O'hSvyKftfc* 
£*lfcJtoT* HPM230. 233. 238£ e fc 

[0035] HP&230. 233. 2 3SVrt*£&t 
/ci3P&2 3 0. 2 3 3. 2 3 8«ora&W:93fi<£' 

30 [0036] ^ift. *n*js^®w^v^ri. m&Uz 

13. 23c0iS^f6]Pl. P2&*tl?tim%fotm 

^mz^icmmz^m-hx o izamztix^i t . 
Mmw±mmmmizMi&¥mmjjfat4 5&* 
«rr. *»w>*3sa«g]iMfrett. lotomaBSt 

ttfTZZ. fit. IE^^K^fi£^^^t®^^ 

40 [0037] ^PSf 2 30. 233. 23 8^(g 
li 3 - 2 0 mSSt JKfi-T S * L V ^ fc ^ d 

fc2^iO^P^2 3 0. 2 3 3. 2 3 80^0^1^ 
tiSvia^, W*>. #ISP^+3l«W)BK0ra«il 0 
-5 0/*mfc«Jt3t:»j«f6<Wff*K> 2 3- 
3 0/imeft^j£-t«^J:O^U\ ^ftlifiTxB 

[ o o 3 8 ] tiT. m 8 ^ $ ii^^Bjj^m 4 mm 
50 aiffitov^-cawi. S8t^-r*nffi^®^^p 



1 1 

&§BPSff2 3 0. 2 3 3. 2 3 8£r>^TmtfT&#1rl 

Hz£-oX±ttz$l24 1. 242tiSVHcWC* 

0 . 2 3 3. 23 S^^^^fifcSSfSi^cO^W^tCg 
§aP&2 3 80#5^2 3 9i£iEM^ 
d^St. 2&Og«10. 20£O^Pg»2 
30. 233. 2 38I^E«(;U:9&<=5: i 9. IIPSB 

230. 233. 2 3 8commmmmizmi>LtiB 

t$£^CD£dl,Zj&m-&%£. I8PSP2 3 0. 23 3 ; 

2 3 8#£ab&®m#:*:£ < &6£a6iapw<rrr& 

[0 0 3 93 Zcr>XjKcm{£Mik~f&fzMz. 091; 
TSPS«2 0t3^$n/^PgP2 3 8cD**gP2 3 9 

^ra^^rtfflj^ms^aLi-r s - t tfifcitr* 

£. +^^7)^P^2 3 8^ 20t^»L. IHP&2 4 

mLtz2^<?mm±im&ztLT^6£ oizv. atm 

J*lW6 2o<05flfc**UrWflrtd locO^P^24 
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